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Executive Summary

The fall 2014Maine Department of Marie Resource®MR) seascallop survey was

carried out in @tober (prior to the Decemb@ropening of the fishery) isurvey stratd

(Cobscook Bayand 1a (St. Croix Rer). This survey covered thHéobscook Bay

subareas of Whitin§ay/Dennys Bay,South By, East Bay, Pennamaquan River,

Johnson Bay and Moose Islanth total103tows were completed, at a rate2dbws per

K.

Some key findings were:

T

In 2014Cobscook Bay hathe highesamount of harvestable @ in. shell
height)meatbiomass §35900 + 41,900Ibs.) observed since trgurvey began in
2002.

Meat weightin relation to shell heightvasgreaterthanthe previous survey

(2013 of Cobscook Baynd the highest since 2003.

JohnsorBay had the highest density 264 per m2)of harvestablacallopsin
Cobscook Bayn 2014. Highest densities of both seed (0.125 per m?) and
sublegals (0.950 per m?) were also found in Johnson Bay. This was the highest
amount of seed, sublegals and harvestables in Johnson Bay of the time series.
South Bay hadhe largest proportiorb(%) of harvestable biomass in Cobscook
Bayin 2014. Harvestable densitincreased irSouth Bay in 204 and was the
highest since 2012

Harvestable biomass in the Whiting Bay/Dennys Bay limited access area
decreased 44% between 304nd 2014 and was the lowest since 2009.

Scallop abundance was variakbléhin the St. Croix River. There was a low
abundance of harvestable scallo@ne tow had a large presence of sublegal

scallops



Introduction

Scallops have been harvestednatp t he Mai ne coast since the
Schick and Feindel 2005). The scallop fishery in the Gulf of Maine occurs primarily in

state waters. At times the dollar value of the fishery in Maine has been second only to
lobster. The fisheryds been characterized by wide fluctuations in abundance with

fishing pressure increasing rapidly in times when scallops were more plentiful (Walton

1980; Alden and Perkins 2001; Schick and Feindel 2005).

The sea scallop resource currently suppoBeeanberMarchcommercial and
recreational fisherglong coastal Maine. Maine 20lehdings of scatlp meats were
approximately 0.48nillion Ibs. with an exvessel value of B46 million (Fig. 1). The
primarygear type is the dredge, although Maine also perommercial and nen
commercial harvest of scallops by diving. There were 547 dragger and 84diveeb
issued by ME DMR in 2013.

DMR conducts a fisherindependent dredgeased scallop survey and fishatgpendent
port and sea sampling programstagrimary resource assessment methods. The dredge

surveyhas been conductehnuallysince2002 (with the exception of 2004).

fal)
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Figure 1. Maine scallop landings 195@014 (source: Maine Department of Marine
Resources (DMR)).

Purpose and extent ourvey

The purpose of the survey is to characterize and monitor the sea scallop resource within

Mai nedbs coastal waters, and to compare resul
regulatory and environmental changes. It is necessary to monitor cliaadpesdance

and stock size from year to year to evaluate effects of the fishery, document recruitment

events and determine what is available for harvest. The survey provides information

needed to evaluate management strategies such as harvest liniteaantbsures. The

survey provides information on geographic distribution, relative abundance, population

size structure, meat yield and occurrence of seed and sublegal saallopbas

estimate®f harvestable biomass.

For the first two years (2@003) the entire coast was surveydduring 200512 one of

three major sections of the coast (1. Western Penobscot Bay to New Hampshire border, 2.



Quoddy Head to eastern Penobscot Bay, and 3. Cobsco¢&tBayoix Rivej was

surveyed each year on a rotatimggis(Table 1) All 2002-12 surveys were conducted in
the fall, prior to the opening of the fishing season. However in 2013 a spring survey of
the 201213 and 20134 limited access and eastern Maine (management Zone 2)
rotational areas was added. TA@4 Cobscook Bay/St. Croix R. survey was conducted
in the fall.

Methods

The 2014 Cobscook Bay/St. Croix Rurvey was conductetlring 1924 Octobemaboard

the 40 ft.F/V Bad Companyrom Cutler. The survey gear was a 7 ft. wide New Bedford
style chainrsweep dredge with 2ch rings, 1% inch head bale,r®l twine top double

hung) and 10 inch pressure plaide dredge was equipped with rock chains and was not

lined. The survey dredge was constructed in 2009 (Fig. 2; also see Kelly 2010).

Figure 2. View of survey drag constructed in 2009.
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Table 1. Chronology of Maine DMR scallop survey, 20024.

Year
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014
Cobscook ifé’ﬁgn s s
Bay/St. S S NS | NS | inensty | S NS S S NS S R
Croix R. survey)
S (begin S S S S
© higher (Machias S (Machias | (spring | (spring -
E intensity Seal Is. : Seal Is. - all all open
= |\7 sterm S S NS NS survey) NS S and Mt. NS (|Incl. and Mt. open | areasin
< 2L Desert szgcrgs Desert | areasin mgt.
Rock Rock mgt. Zone 2)
only) only) Zone 2)
Western S
Mai S S NS S NS NS NS S NS | (closures| NS NS NS
aine 1-3 only)
S=surveyed

NS = not surveyed




Survey design

A subset

of

t he

coast al

z e0BsarseyyFig.B)wéres t r at a o)

used insubsequergurveys including 204, with some modittation (e.g., St. Croix River
(stratum 1A), Machias Seal Is. (stratum 2A), Mt. Desert Rock (stratupn 5A)

Sea Scallop Survey
Designated Zone Divisons

OBSCO0K & ST CROIX RIVER
( HEAD

0
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AN BAYS
AND W BLUE HILL BAY

Figure 3. Survey strata- ME DMR scallop survey(with Cobscook Bay area highlighted).

Strata were sized to provide a manageable balance between area and sampling intensity.

Scallop areas within the strata were mapped based on fisher information, prior survey

data, surficial sediment mapstip://megisims.state.me.us/metadata/surf)land coastal

wildlife inventory mapslittp://megisims.state.me.us/metadata/shell {Bohick and

Feindel 2005)

Cobscook BayFig. 4) has the most productive scallop fishery within Maine waters and

is thus sampled with the most frequency and with the highest intensity of the survey

zones. A direct assessment of scallop abundance for this stkaiemmeade by usig a

systematigrid design.


http://megisims.state.me.us/metadata/surf.htm
http://megisims.state.me.us/metadata/shell.htm
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Figure 4. Cobscook Bay and surrounding area (source: Cobscook Bay Resource Center)

Six survey substrata (South Bay, Pennamaquan River, East Bay, Whiting Bay/Dennys
Bay, Johnson Bay andoose klang within Cobscook Bay representing spatially
contiguous fished areas were determined in consultation with fishing industry members
prior to the2002 survey and have been repeated in subsequent switleyadight
modification The total number of dians sampledhas beerincreased by1% since

2006.

Cobscook Bay tow locations were based on a 500ianogerlaying each substratum and
all stations were sampled along this grid (Figg)5 Thegrid accommodated an average
tow length of appyximatdy 300 m. There were 3Bws completed in th2014

Cobscook Baguivey. Three (3) stationsere added to both Moose Island alditing
Bay/Dennys Bay in 2014.



- - -

Figure 5. Sampling stations for South Bay, Pennamaquan River and EaBay, 2014

Figure 6. Sampling stations for Johnson Bay and Moose Islan@2014
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Figure 7. Sampling statons for Whiting Bay/Dennys Bay, 2014

Sampling procedure

Stations to be sampled were plottedushg pn Voyager E navAngati onal
onboad computer displaying station location was used to position the Viessbé start

of each tow Location and time were recorded at three points (dredge irstestvand
haulback) for each statiodd Juni per Al l egroE ruggedi zed har
internalGPS unitrecorcedtime/date/location informationStations wereampled by a

straight line tow at an average sped¢@®.5-4 knotsfor 2%2 minutes

Thehandheld computewras interfaced with digital calipets facilitate rapid entry of

shell measurements and other information while sampling. Data entry screens for the
sampling programs and survey were configured
which aided in standardizing data entry, providing error checks and minimizing

subsequent datuditing and keying (Schick and Feindel 2005).
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Thefollowing sampling protocol was employed for each tow:
1.) Station information (location, time, depth) was entered from the wheelhouse.

2.) Bottom type was recorded as combinations of mud, sand,andlgravel based on
sounder information and dredge contents. Fo
substratunwith some gravel (after Kelley et. al.1998).

3.) Once the drag was emptied, a digital picture of the haul was taken.

4.) Scallopsvere culled from the drag contenenumerated and set aside

measurement.

5.) Bycatch was enumerated using-a Qualitative abundance scale corresponding to
Afabsent o0, Apresent o, Airar eo, i dNonmbenoh o |, iabun
sea cucurpers(Cucumaria frondospwere recorded along with their weight and volume

in order to provide information which may be helpful in the evaluation of this resource.

6.) The shell height (SH; distance from the umbo to the outer edge, perpendicular to the
hinge line) of individual scallops was measurdédl. scallops from catches of 100
animals or less were measured for SH. If >100 scallops were present at least 100 were

measured. Where n > 1,000 a subsample of 10% was measured.

7.) On selected tows (nmilly every third or fourth tow) a subsample of 24 scallops,

chosen to represent the catch of scalls O 3 i i n. shel(helhei ght , we
length, width and height) and shucked for meat weight determination. Meats were placed

in a compartmentalized box in the order that the animals were measured and later

individually weighed on shore (using@h aus Navi gator E balance i nt

ruggedized handheld computer) and matched to the corresponding shell measurements.
Data analysis

Area swept per tow was determined from tow distance (tow start to haulback) and drag
width (7 ft., or 2.1 m). Tow distance was determined ugieghavigatiorsoftware. The
scallop catch for each tow was standardized to density (number of scallops per square

meter). Total scallop catch was divided into the following size categories:

1 seed <2%in. (<63.5 mm) SH

12



1 sublegd: 2%z in.to <4 in. (63.5 <101.6 mm) SH
! harvestable © 4 in. (0101.6 mm) SH

Estimates of total abundance for each of the three size classes were calculated using the
classic Cochran (1977) approach. For each ofisheusvey substrata identified above,
the overall average abundance by area swept was estimated as:
X=aW, Xn

h=1
where X,, is the average abundance of swept area for substratum h, H is the total number
of substrata, antV,, is proportion of the area of substratum h with respect to the survey

area. The associated standard error can be calculated as

H
awy L Th
h=1 Nh

St

std error ()-() :\/

where Sﬁ is the variance estimated for substratunfph= % is the finite population
h

correctionfor substratum h, and,, andN are the number of stations sampled and the

total number of stations available for sampling, respectively, in substratum h. The finite
population correction factor was ignored since the proportion of area sampled was small

compared to the total area of each substratum.

13



Results
Stratum 1 (Cobscook Bay)

The2014survey comprised2 total tows within the six (6) substrata of Cobskday.
Approximately 32,008callops were caught and count&g,00were measured for sh
height and an additional 6%&ere sampled for shell sizaeatweight determination. .
The largest number of scallops in a single tow &;838in JohnsorBay.

Size frequency

A significart featureof Cobscook Bay in 201#/as the dominance of tl&-80 mm size
group(Fig. 8). This size group comprisedl% of the total measured catcBcallops

which were newlyrecruited to harvestable size (2010 mm SHYyepresented 19% in

2014 (compared to 22% in 2013). A higher proportion (11%) were at20Inm SH

than in 2013 (9%) The occurrence of seed was 13% in 2014 compared to 10% in 2013.

Cobscook Bay proper
In SouthBay, the largest substratum (d&tions) the density of harvestable scallopas
higher in 2014 (0.189 per m?) than 20D3L57 per m?) and the second highest of the

time series (Figs.-20).

Sublegal scallop density in South Bay vetightly less in 2014 (0.272 per m?) than 2013
(0.300 per m?) (ig. 10). Seed densitin South Bay however increased from 0.037 per
m2 in 2013 to 0.070 per m? in 201®ne station in particular had a very high seed
density (1.109 per m{Fig. 9).

Harvestable density idlohnson Bay (13 station8.264per m2)increagd significantly (p

< 0.001) from 2013 (0.10der m3j and was the highest of the time sefieigs. 1112).

Sublegal density (0.950 per m?) also increased significantly (p < 0.001) from 2013 (0.333
per m?) and was the highest of the time se(ft@g 12, surpassing 2012 (0.867 per m?).
Seeddensity (0.127 per m?) increased slightly from 2013 (0.101 per m?) and was the

highest of the time series.
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Pennamaquan River (5 statiomg)d a significant (p < 0.001) increase in density of
harvestable scallops betere2013 (0.086 per m?) and 2014 (0.251 per m?) (Eigd.4).

The 2014 estimate was the highest of the time series. Sublegal density declined from
0.180 per m? in 2013 to 0.093 per m? in 2014 (E#). Seed abundance remained very
low (0.016 per m?).

Moose Island6 station$ harvestable density (0.180 per m?) increased slightly from 2013
(0.155 per m?) and was at the maximum of the time series (FH¢g6). Sublegal density
(0.382 per m?) increased slightly from 2013 (0.318 per m?) and was the d@gbedt of

the time series (Fidl6). Seed abundance (0.048 per m?) increased from 2013 (0.008 per

m2).

East Bay is a small3 stations) substratum thhad lower harvestable density in 2014
(0.073per m?)than 20130.179per mj (Figs.17-18). Suble@l density declined
significantly (p < 0.001) from 0.17der m2in 2013 to 0.025 pen?in 2014(Fig. 18.
Seed density remained very low (0.008 per m?) in 2014.
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Cobscook Bay (Stratum 1) scallop size frequency (n = 5,598)
{excluding Whiting/Dennys Bay)
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Figure 8. Size frequency (5 mm increments) of scallops in Cobscook Bay, 3@hd 2014.
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Scallop density by survey station
South Bay substratum 2014
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Figure 9. Scallop density by size clasand survey station, South Bay substratum of
Cobscook Bay,2014.
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Figure 10. Mean scallopdensity (with standard error, unadjusted for dredge efficiency) by
sizeclass, South Bay substratum of Cobsmok Bay, 200314.
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Scallop density by survey station
Johnson Bay substratum 2014
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Figure 11. Scallop density by size class and survey station, Johnson Bay substratum of
Cobscook Bay, 204.
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Figure 12. Mean scallop density (with standard error, unadjusted for dredge efficiency) by
size class, Johnson Bay substratn of Cobscook Bay, 20034.
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Scallop density by survey station
Pennamaquan R. substratum 2014
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Figure 13. Scallop density by size class and survey station, Pennamaquan R. substratum of
Cobscook Bay, 204.
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Figure 14. Mean scallop density (with standard error, unadjusted for dredge efficiency) by
size class, Pennanguan R. substratum of Cobscook Bay, 20034.
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Scallop density by survey station
Moose Is. substratum 2014
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Figure 15. Scallop density by size clasand survey station, Moose Is. substratum of
Cobscook Bay, 204.
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Figure 16. Mean scallop density (with standard error unadjusted for dredge efficiency by
size clas, Moose Is. substratum of Cobscook Ba00314.
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Scallop density by survey station
East Bay substratum 2014
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Figure 17. Scallop density by size class and survey station, East Bay substratum of
Cobscook Bay, 204.
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Figure 18. Mean scallop density (with standard error, unadjusted fodredge efficiency) by
size class, East Bay substratum of Cobscook Bay, 2008
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Limited Access Area(Whiting Bay/Dennys Bay)

There was aignificant(P < 0.001)decline in harvestable denshgtween 20180.331
per m?) and 20140.172per mj (Figs.19-20). This was the second consecutyear of
decline inharvestable density Whiting Bay/Dennys Bay

Seed abundance (0.035 per me¥nained unchanged from 20(@fZg. 20. Sublegal
abundanc€0.0312 per m@however declined significantly (p < 0.00tpimthe previous
year(0.667 per m2)

Size distribution in Whiting Bay/Dennys Bay was faisiynilar to Cobscook Bay proper.
Scallopswere more prominent at 580 mm however than at @8 mm as irCobscook
Bay proper (Fig. 21ji.e., a higher proportio of seedn Whiting Bay/Dennys Bay)
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Scallop density by survey station
Whiting Bay/Dennys Bay substratum 2014
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Figure 19. Scallop density by size class by survey station, Whiting Bay/Dennys Bay
substratum of Cobscook Bay, 204
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Figure 20. Mean scallop densy (with standard error, unadjusted for dredge efficiency) by
size class, Whiting Bay/Dennys Bay substratum of Cobscook Ba300314.

23



Figure 21. Size frequency (5 mm increments) of scallops Whiting Bay/Dennys Bay, 2013 and
2014.
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